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Meeting Purpose and Scope

The annual GOSAT T OCO T TROPOMI meeting @ AGU provides an opportunity to review efforts by
the GOSAT, GOSAT-2, OCO-2, OCO-3 and TROPOMI teams to:

A Cross-calibrate sensors over common vicarious and pseudo-invariant targets

A Review progress on level-2 algorithm developments

A Cross-validate estimates of XCO,, XCH,, and SIF retrieved from their measurements
A Joint use of these products in studies of the carbon cycle

In normal years, this meeting usually exploits the availability of members of these teams who are
attending the AGU meeting. This is NOT a normal year

So, like AGU, we are holding our first virtual GOSAT i OCO 1T TROPOMI meeting, using a 2-hour
time slot that can be accommodated by key players on the team.

Because the time is short, and we have a lot of material to cover, we are limiting presentation time to
~10 minutes on any one topic. Please tray to stay on schedule.
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Agenda

Topic Discussion Lead Duration
Welcome and Meeting Objectives Dave Crisp (JPL/Caltech) 5
GOSAT and GOS2ATata products, Cal/Val campaigns and progress toward the UNFCCCSBicktlke AkihikoKuze(JAXA) 10
EORC Patrtial Column Products Nobuhiro Kikuchi (JAXA) 10
Intercomparison, Radiance spectra, retrieved XCO2 and XCH4, Data base: Solar spectra Fumie Kataoka (RESTEC) 10
GOSATGW- Simultaneous measurements of hNéhd CQ Hiroshi Tanimoto (NIES) 10
Status of OCQ and OCE3 Calibration Rob Rosenberg (JPL) 10
The ACOS GOSAT v9 and Q@00 XC@Oproducts /| KNAa hQ5Sftf 10
OCGQ@3 Pointing Annmarie Eldering (JPL) 10
Cross Validation of GOSAT, GES5p, GOSAYL OCEB, MicroCarband GeoCarlbata Products Greg Osterman(JPL) 10
Vicarious Calibration of TROPOMI over Railroad Valley and Saharan Desert Sites Tim van Kempen (SRON) 10
GOSA®R CO data product deploying the CO retrieval code from TROPOMI on the-&ES8BAR measuremen Tobias Borsdorff (SRON) 10
Progress on GOSAT/OCO/TROPOMI SIF NickParrazoqJPL) 10
Wrap-up All 5
Adjourn
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Introduction

A OCO-Z Blo: Callbra‘tlon upd ates baCk to Aug 2014 Completed In . o ocod L1bSCSun01aND, 91613 071115 83400 130425120000LHS Frame 0 e————e  oco3 L1bScSun01MatSC, 91669 1904161938494.5 Frame 0
2019, updating forward stream weekly, retrospective stream monthly = § " ] P EETTRET

A OCO-3 vEarly: Aug 20197 Mar 2020 has a known radiometric drift,
correction in place for Apr 1 Nov 2020, updating forward stream
weekly, retrospective stream monthly

L R -

A OCO-3 B10: Radiometric correction in place back to Aug 2019, will "o
enter production in early 2021 after geolocation & algorithm ready

A Exploring spectral & radiometric improvements for B11 in many areas

A Exploring sensitivity to calibration errors with Alg & UQ teams T —— g i
Ay ¥ A A YT
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A We are excited to continue making 3 visits to Railroad Valley per year S ]’”i ?WW“fmww b”J i 02 ;
X L il

A OCO-2 decontamination scheduled for Feb 1, OCO-3 in Jan (TBD) Wb ] | lm “ e [”““ .06 m
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How is Radiometric Degradation Derived?

A Onboard lamps provide a spectrally smooth source that is essential to correct column-by-column
artifacts, but the absolute scale is not well constrained because they age

A Secondary calibration sources such as a solar diffuser or other lamps also age
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OCO-3 Lunar Calibration Dec 4-6 2020

Ops team has
worked incredibly
hard to safely
execute this special
calibration while
avoiding damaging
reflections from the
ISS solar arrays

2020 — 12 - 06T04:45:268.000
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Bad Pixels & Bad Samples

A Both detectors mostly stable (changed most = 1.0
between test and in-orbit checkout), dozens of 0.8
new outliers appear every few months

> 0.6

A Bad pixels removed in FSW when converting from 2 0.4

160 rows to 8 footprints, cannot reprocess 05
: ) ' S N —— 0.0

A Uncorrected bad pixel makes entire 20px sample 200 400 600 800 1000

bad, mark to ignore in retrieval, can reprocess . |
‘ 02 FTP1- 631216312 - N=540/540 - Mean=-0.109/-0.086 - Stddev= 0.837/0.325 - Mean(chiz)= 189/1.23
m‘_‘ T 10” L L L L R L A TTITTIT]

A Bad samples can change XCO2 by up to 0.2 ppm -
depending on doppler shift, scene radiance, ; ;- ]
impacting only one footprint ER

A Uncertainty quantification team is introducing L i ]
radiance spikes into simulated spectra to better it }
understand when largest impacts occur olnrmangen . . | oo 4 wbwbobib ol i b
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A ABO2 Low-numbered footprints diverge from

showed some variation preflight

A Cal team still exploring causes:

performed over land)

generate EOFs

OCO-3 ABO2 Spectral Curvature

02 FTP1 - Oct 26, 2020 - Water_GL_08392 - N=899 - Mean= 0.018 - Stddev= 0.982 - Mean(chi2)= 1.984 t

10 J 1T I 1T I T | 1T T I 1T I 1T I 1T I T 1T I | I I | I 1T I 1T I T 1T T I | I O | ] T 17T
high-numbered footprints at long wavelengths 3 f 1 a
A Magnitude still small, but enough to impact Psurf, & .| E
haS increased in Second half Of 2020’ aISO 10% 1 11 I 111 I 111 l 111 I 111 l : I I | I L1 1 I 111 l | | I { [ | I | L 1 | l | ER O | I L [ | ] L1 lE [
59 123 187 251 315 379 44?_1b égIZJmn571 635 699 763 827 891 955!
02 FTP4 - Oct 26, 2020 - Water_GL_08392 - N=1313 - Mean= 0.011 - Stddev= 0.514 - Mean(chi2)= 1.252 t
10 :I 1T I 1T [ LI ] 1T ] ! I I | I ! O PR I LR ] | B L [ T ] 1T l 1T ] T { 1T ] LI l:‘ |
g sk 4 4
I separating lamp aging or other calibrator i _ ""__
changes from instrument degradation g s =
I Spatial uniformity of stray light correction o tiilorlinylayilanglyssloreloselorelepelooglerslorrlire |
59 123 187 251 315 379 44?_1b (E:,gl_{.lmn571 635 699 763 827 891 955
02 FTP8 - Oct 26, 2020 - Water_GL_08392 - N=305 - Mean=—|0.007 - Ttddev: |0.7(-37 - hrean(chi|2)= 1.59|1
10 _l 1T | LI [ 1T | | P I | | I = | ] 1T | 1T 1T LI 1T 1T 1T 1T 1]
A Algorithm team exploring potential corrections: . E 8 1
I quadratic albedo over ocean (already being s el
I using data from the entire mission record to ol E
=10 ;19 l I I I18l7 IZélI I 132!.5I : I3'|19I ; 14»‘113I I I5(|)7j : I5;1I I I6;5l ; I6$9I t 17é3I : |82|7] l I8$1I : I9_55
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A 2020 RRV campaigns showed OCO-2 & OCO-3 radiometry
matches field data within ~3% uncertainty in measurement

A OCO-3 still separating target segments, adjusting pointing

A Investigating improvements to Bidirectional Reflectance
Factor by using MISR instead of MODIS, currently need a
special product that computes BRF for bright scenes

A Investigating RadCalNet for alternate surface reflectance

A Finalizing several improvements to special L2FP retrieval
code used to process vicarious cal spectra:

I B9toB10
I EOFs to better fit spectrum
I Preserve spectral patterns in gain degradation (for better fit)

Vicarious Calibration

OCO-2 Degradation: 4-Jul-2020 vs. 10C

Source ABQO?2 WCO2 SCO2
10R Ops 94.48% 99.53% 99.98%
VicCal 94.50% 102.30% 98.94%
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